Teratogenic effects of dosage levels and time of administration of carbamazepine, sodium valproate, and diphenylhydantoin on craniofacial development in the CD-1 mouse fetus.
The objective of this investigation was to study the teratogenic effects of dosage levels and time of administration of three anticonvulsant drugs (carbamazepine [CMZ], sodium valproate [NaV], and diphenylhydantoin [DPH]) on craniofacial development in the CD-1 mouse fetus. Pregnant females were intubated on each of days 8-10, 11-13, 14-16, and 8-16 of gestation with the following dose levels for each drug: 375, 563, 938 mg/kg CMZ; 225, 338, 563 mg/kg NaV; 50, 75, 125 mg/kg DPH. Appropriate control groups were maintained for each drug. On gestation day 17, pregnant females were killed and implantation sites were recorded as live, dead, or resorbed. All live fetuses were examined for craniofacial defects. Results of examination of 1,398 fetuses indicated that CMZ, NaV, and DPH were teratogenic and embryotoxic at all dose levels. This study indicated that the observed decrease in mean fetal weight was drug-, dose-, and time-dependent. There was a drug-, dose-, and time-dependent increase observed in the number of dead fetuses, whereas the number of resorbed fetuses was observed to be only time-dependent. The observed frequencies of hydrocephalies, secondary palatal clefts, and submucous palatal clefts were significant for all three factors (drug, dose, and time) whereas the observed frequencies of hematomas and exencephalies were significant only for drug and time. Cleft lips were observed only in the highest dose level of DPH. Uterine horn distribution of defects indicated that fetuses located at the proximal end of the horns were less subject to major defects than those fetuses located at the distal end of the uterine horns. Fetuses with craniofacial hematomas were found in the proximal one-third of the uterine horn, resorbed fetuses, and fetuses with submucous palatal clefts in the middle one-third of the uterine horns and dead fetuses and fetuses with exencephalies, cleft lips, and secondary palatal clefts were localized in the distal one-third of the uterine horns. In comparing the effect of drug, dosage, and time on the development of craniofacial malformations in the CD-1 mouse fetus, CMZ was the least teratogenic and embryotoxic of the three anticonvulsant drugs employed in this study.